Interaction between corticosterone and tumor necrosis factor stimulated protein breakdown in rat skeletal muscle, similar to sepsis.
Protein synthesis and breakdown rates were determined in incubated extensor digitorum longus muscles of rats treated with tumor necrosis factor (TNF; 20 micrograms/100 gm body weight), corticosterone (20 mg/100 gm body weight), or a combination of the two substances. Protein synthesis was measured as incorporation of carbon 14-labeled phenylalanine into protein. Total and myofibrillar protein breakdown rates were assessed as release of tyrosine and 3-methylhistidine, respectively. Administration of TNF alone did not affect muscle protein turnover rates. Corticosterone inhibited muscle protein synthesis and stimulated total and myofibrillar protein breakdown. When TNF was administered together with corticosterone, total and myofibrillar protein breakdown rates were increased further compared with rats treated with corticosterone alone. Because plasma corticosterone levels in rats treated with both TNF and the glucocorticoid were higher than in animals treated with corticosterone alone, it is possible that muscle proteolysis noted after TNF, injected together with costicosterone, was caused by the high glucocorticoid levels. To test that hypothesis, corticosterone alone or in combination with TNF was injected in rats that had undergone adrenalectomy. In these experiments, TNF did not increase plasma corticosterone levels or muscle protein breakdown rates. The results suggest that muscle catabolism induced by administration of TNF is mediated by glucocorticoids.